Effect of the 13-valent pneumococcal conjugate vaccine on invasive pneumococcal disease in England and Wales 4 years after its introduction: an observational cohort study.
The 13-valent pneumococcal conjugate vaccine (PCV13) protects against key serotypes that increased after routine immunisation with the seven-valent vaccine (PCV7), but its potential for herd protection and serotype replacement is uncertain. The aim of this study was to analyse the effect of the 13-valent pneumococcal conjugate vaccine on invasive pneumococcal disease in England and Wales 4 years after its introduction. We used a national dataset of electronically reported and serotyped invasive pneumococcal disease cases in England and Wales to estimate incidence rate ratios (IRRs) for vaccine and non-vaccine type invasive pneumococcal disease between July, 2013, and June, 2014, versus the pre-PCV13 and pre-PCV7 baseline. Incidence rates were corrected for missing serotype data and changes in surveillance sensitivity over time. An over-dispersed Poisson model was used to estimate IRRs and confidence intervals. Incidence of invasive pneumococcal disease in the epidemiological year 2013/14 decreased by 32% compared with the pre-PCV13 baseline (incidence 10·14 per 100,000 in 2008-10 vs 6·85 per 100,000 in 2013/14; IRR 0·68, 95% CI 0·64-0·72). This was due to an 86% reduction of the serotypes covered by PCV7 (1·46 vs 0·20 per 100,000; IRR 0·14, 0·10-0·18) and a 69% reduction of the additional six serotypes covered by PCV13 (4·48 vs 1·40 per 100,000; IRR 0·31, 0·28-0·35). When compared with the pre-PCV7 baseline, there was a 56% overall reduction in invasive pneumococcal disease (15·63 vs 6·85 per 100,000; IRR 0·44, 95% CI 0·43-0·47). Compared with the pre-PCV13 baseline, the incidence of non-PCV13 serotypes increased (incidence all ages 4·19 vs 5·25 per 100,000; IRR 1·25, 95% CI 1·17-1·35) due to increases across a broad range of serotypes in children younger than 5 years and in people aged 45 years or more. In children younger than 5 years, incidence of non-PCV13 serotypes in 2013/14 was higher than in 2012/13 (age <2 years: 12·03 vs 10·83 per 100,000; age 2-4 years: 4·08 vs 3·63 per 100,000). 8 years of PCV use in England and Wales has reduced the overall incidence of invasive pneumococcal disease by more than 50%. The herd protection induced by PCV7 is continuing, and similar indirect protection is occurring from the additional serotypes covered by PCV13. There is, however, evidence of increasing invasive pneumococcal disease due to non-PCV13 serotypes, particularly in children younger than 5 years in 2014. If this increase continues, the maximum benefit of the PCV13 programme in children might already have been achieved. Public Health England funds national surveillance of invasive pneumococcal disease.